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(57)Abstract 

PROBLEM TO BE SOLVED: To Improve the light transmissivlty of a nitride 
s miconductor light emitting element by forming a translucent electrode 
containing at least vanadium on almost the entire surface of the p^pe 
layer of the light emitting element on which the p-type layer Is formed as 
the outermost layer. 

SOLUTION: After a buffer layer 2, an n-type contact layer 3. an active layer 
4, a p-type clad layer 5, and a p-type contact layer 6 are successively 
grown on a sapphire substrate 1. a mask is formed In a prescribed shape on 
the surface of the topmost p-type GaN contact layer 6 and part of the 
contact layer 3 is exposed by etching the layers 4. 5. and 6. Then the mask 
is removed from the surface of the contact layer 6 and Pd is vapor- 
d posited to a film thickness of 30&angst: on almost the entire surface of 
the topmost GaN layer 6 as a p-electrode 10. The translucent electrode 10 
c ntaining Pd transmits visible light especially, visible light of purple to 
gre n color more than the conventional translucent electrode does. 
Th r fore, when the electrode 1 0 is formed on the surface of the p— type 
lay r 6, the light transmissivity of a nitride semiconductor light emitting 
lem nt can be improved: 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has b en translated by comput r. So the translation may n t refl ct th original pr cisely. 

2. **** shows the w rd which can not be translat d. 
3.1n th drawings, any words are n t translat d. 



DETAILED DESCRIPTION 

[D tailed Description of the Invention] 
[0001] 

[Industnal Application] this invention relates to the electrode of the light emitting device which starts light emitting d vices, 
such as Light Emitting Diode to which it comes to carry out the laminating of the nitride semiconductor (InXAIYGal-X-YN. 
0 <=X, 0<=Y. X+Y<=1X especially by which p type nitride semiconductor layer was formed In the maximum front face. 
[0002] 

[Description of the Prior Art] Now, blue Light Emitting Diode and green Light Emitting Diode using the nitride semiconductor 
(InXAIYGa1-X-YN, 0 <=X 0<=Y. X+Y<=1) are put in practical use. The fundamental structure of these Light Emitting Diodes 
is n type nitride semiconductor layer (it is hereafter called n layers.) which consists of n mold AIYGal-YN (0<=Y<=1) on a 
transparent insulating substrate. The barrier layer which consists of InXGal-XN (0< X<=1), and p type nitride 
semiconductor layer which consists of p mold AlZGal-ZN (0<=Z<=1) (it is hereafter called p layers.) It has terrorism 
structure to the double by which the laminating was carried out to order. Since this Light Emitting Diode cannot take out n 

lectrode from a substrate side, it considers as the so-called flip chip form which takes out n electrode and p electrode 
from the same side side. A luminescence observation side side has many by which the electrode. i.e.. p layers, side is mad 
the lunninescence observation side* although it also becomes a side someday a substrate and electrode side, since th 
substrate is transparent 

[0003] In order to take out luminescence of a barrier layer outside, the electrode which consists of a metal of a 
translucency is prepared in p layers which become a luminescence observation side side. Moreover, we showed the light 

mitting device by which the metal electrode of a translucency was prepared in the front face of p layers in JP. 6-3 14822 A 
How v r. in the metal electrode of the conventional translucency, the permeability of the electrode to blue and green light 
was bad. and was not what it can still be satisfied [ with an external quantum efficiency ] of enough. 
[0004] By the way. the electrode used for the light emitting device which consists of semiconductor materials, such as 
Light Emitting Diode, needs to obtain the semiconductor material and desirable ohmic contact, in order to reduce forward 
voltag . Also in Above Light Emitting Diode, desirable ohmic contact has been obtained by the electrode which contains Ti 
and aluminum in n layers, and the electrode which contains nickel and Au in p layers. 

[0005] In additioa the tin oxide, indium oxide, and the zinc oxide are shown in JP. 5-55631 A as an electrode material 
f rm d in a nitride semiconductor. However, the material shown in this official report is an electrode formed in the i 
(insulat r) type nitride semiconductor which doped acceptor impurity, and is not desirable ohmic **** 4.» ^uMc*: »: ^M:: Mc» and 
th el ctrode formed in p layers. Moreover, although Ag. Au. Pt Ir, Pd. Rh. etc. are stated to JP.5-31 5647.A as a desirabi 

I ctrode formed in p layers, only Au electrode is prepared in i layers of the light emitting device of not p type but MIS 
structure in fact 
[0006] 

[Problem(s) to be Solved by the Invention] A crystal growth is a very difficult material and. as for p layers. It is more nearly 
actual than before that the physical properties are not yet solved well, either. Even if Light Emitting Diode which has p-n 
junction is realized, the electrode formed in p layers also has many points which should still be improved, p more layers and 
concordance are good and the electrode material excellent in many properties is called for. Moreover, improvement in an 

xt rnal quantum efficiency is desired in Light Emitting Diode. Therefore, the place made into the purpose of this invention 
is by offering the new electrode of p layers useful as a light emitting device to realize the light emitting device excellent in 
th external quantum efficiency. 
[0007] 

[M ans for Solving the Problem] The light emitting device of this invention is characterized by forming the electrode of the 
translucency which contains palladium (Pd) at least mostly on the whole surface of the front face of the p aforementioned 
lay rs in the nitride semiconductor light emitting device which comes to form p layers in the maximum front face. 
[0008] Moreover, it is characterized by the aforementioned electrode containing at least a kind of metal chosen from the 
group which consists of the platinum (Pt). the rhodium (Rh). the ruthenium (Ru). the osmium (Os). the Iridium (Ir), nickel 
(nickel), and gold (Au) other than Pd at least. These elements can maintain the translucency of an electrode, without 
spoiling the ohmic nature of Pd. even if it adds to Pd. In addition, the laminated structure which carried out the laminating 
of the thin film as electrode structure after adding is sufficient, and in the state where heat annealing of the laminated 
structure was carried out. and it was alloyed is sufficient and it is good also as a state of an alloy from the beginning. Als 
in it, since th lectrod of a b nding pad and adh siv property of Au containing Au ar go d. it is v ry desirable. 
[0009] Furth rm r , when making an el ctrod into a laminat d structur , it is still m r desirable that the sid which 
touches p typ lay r is Pd By making Pd int the side which touch s p lay rs first, m st things for which ohmic nature is 
lost are lost 

[OOlC)] 500A r I ss f things f r which a desirabi translucency is maintain d to th lumin scence wav length of a light 
mitting devic is still mor pr ferably p ssibi for the thickness of p lectr d form d n p layers in the light emitting 
d vie of this inventi n by adjusting to 200A r I ss. This thickness is the same also ab ut th cas where th r metals ar 
mad to c ntain b sides Pd. and can maintain a d sirabi translucency by making the total thickn ss f an eiectrod into 
500A or I ss. 
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by 2-micromet r thickness, finally it heat-tr ats abov 400 d gr es C by the annealer. and an I ctrode is made to alloy. 
[0024] The waf r which form d the lectrode in n type contact layer 3 and the p layer contact lay r 6 as m ntion d abov 
Cut in th shape of [ f 350 micrometer angle ] a chip, and silicon-on-sapphire sid 1 of the luminesc nee chip is past d up 
with a leadfram . When wire bond is carri d out by Au line, a mould is carried out by the epoxy r sin and it c nsiders as a 
Light Emitting Di de el ment, it sets t IKforward curr nt)20mA. It was 460nm in VfCforward v Itag )3.4V and luminescenc 
wav lengtK and the radiant power output was higher than Light Emitting Diode of this structure which has p lectrode of 
the translucency containing conventi nal nickel and conventional Au about 30%. 

[0025] In the [exampi 2] exampi 1. when the 100A laminating of 20A and the nickel was carried out for Pd to the p 

lectr d 10 and also the Light Emitting Di de el m nt was btained similarly, although it was Vf3.4V. in If20mA, th radiant 
pow r output d dined about about 15% under th influence of nick I. 

[0026] In the [example 3] example 1. when the 100A laminating of 20A and the Au was carried out for Pd to the p electrode 
10 and also the Light Emitting Diode element was obtained similarly, in If20mAi it was Vf3.4V. The radiant power output was 
almost quivalent to the thing of an example 2. 

[0027] In the [example 4] example 1, when the 100A laminating of 20A and the Rh was carried out for Pd to the p electrode 
10 and also the Light Emitting Diode element was obtained similarly, in If20mA. it was Vf3.5V. The radiant power output was 
almost quivalent to the thing of an example 2. 

[0028] In the [example 5] example 1. when the 100A laminating of 20A and the Ru was carried out for Pd to the p electrode 
10 and also the Light Emitting Diode element was obtained similarly, in If20mA. it was Vf3.5V. The radiant power output was 
almost quivalent to the thing of an example 2. 

[0029] In the [example 6] example 1. when the lOOA laminating of 20A and the Pt was carried out for Pd to the p electrod 
10 and also the Light Emitting Diode element was obtained similarly, in IflOmK it was V^.SV. The radiant power output was 
almost equivalent to the thing of an example 2. 

[0030] In the [example 7] example 1, when the 100A laminating of 20A and the Os was carried out for Pd to the p electrode 
10 and also the Light Emitting Diode element was obtained similarly, in If20mA. it was Vf3.5V. The radiant power output was 
almost equivalent to the thing of an example 2. 

[0031] In the [example 7] example 1. when the 100A laminating of 20A and the Ir was carried out for Pd to the p electrod 
10 and also the Light Emitting Diode element was obtained similarly, in If20mA. it was Vf3.5V. The radiant power output was 
almost equivalent to the thing of an example 2. 
[0032] 

[Eff ct of the Invention] As explained above, the light emitting device of this invention can be formed in the front fac of p 
lay rs. and can take out luminescence of a barrier layer outside effectively. And since the electrode is excellent also in 
ohmic nature with p layers. Vf can realize a low practical light emitting device. When the light emitting device of this 
inv ntion is used for Light Emitting Diode devices, such as for example, a full color Light tmitting uiode display, a Light 
Emitting Diode signal, and the traffic Information plotting board, a bright device can be realized by the low power and th 
utility value on the industry is size. 



CTranslatioh done.] 
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